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HIGH FREQUENCY TITRATION 


Vernadsky Institute Geochemistry and Analytical USSR Academy Sciences, Moscow 


Many articles appeared recent years have been devoted new volumetric methed 
the method high titration (at current frequencies the order This method 
essentially the same conductometric titration, the Jatter, observations changes 
the electrical characteristics the solution during high frequency titration are made 
enclosing the vessel containing the titration within the circuit, that there need 
for electrodes placed inside the solution, instead, they placed outside the vessel contact 
with the walls (external electrodes), means this which also very accurate, possible 
widen the scope volumetric analysis, 


Just like conductometric titration possible because the electrical resistance 
solution varies with the electrolyte solution and the concentiation the electrolyte. However, 
during contrast the titrations, the changes the capacity component 
the total electrolyte resistance are also For titrations the electrodes are 
Placed outside the vessel since the resistance the itself does not present barrier 
passage the current the frequencies employed, 


Changes the resistance and capacity the the solution with changing 
are measured methods normally used radio-technics, detailed analysis the apparatus described the 
literature for titration will given below, 


large number articles has been devoted the application titration analysis, which 
include reviews such those Blake [1], and [2], and Hall systematic review 
titrations the German journal chemistry 


addition titration itself, which discussed below detail, methods have already 
found variety uses, Thus, long before the foreign papers this question, Troitsky 
used measurements the dielectric constants obtained means for the 
adsorption zores colorless during chromatographic analysis, Other papers have been devoted 
change the concentration benzene can determined for concentrations the order 
set-ups have been used for studying the kinetics reactions solutions [11,12], and 
for investigating metallic complex salts The measurement the dielectric constants means 
was used the Soviet radio amateur Velichko [16], for important practical purpose —the rapid 
determination grain 


been shown that the accuracy titrations most cases not less than, and many cases exceeds 
that usual analytical Thus, norinal acid-base titration can carried out using 
generator minutes, with the same accuracy al] the potentiometric titration method, 
Weak acids with dissociation constants the order can titrated with fair degree 
accuracy 


means 350-megacycle generator was found possible aitrate with 0.1 
sodium chloride when the total concentration electrolyte consisted mote silver mitrate 
and mole sodium nitrate the beginning titra- 

tion The total electrolyte the 

end was equivalent 0.2 approximately. Normal 

conductometric titration would unpossible practice 

such amount inert electrolyte was 

present, The titration curves for this case are shown 

Fig. Readings the registering are plotted 

along the ordinate, the amount reagent added 

mls along the abscissa. The Fig. shows that all the 

points lie two straight lines intersecting point 

which corresponds the end point. the same article 

titration curves for mercuric nitrate with potassium 
thiocyanate, and oxalic acid with thorium 

are also given. The error each case does not 

exceed 0.2%. 


5:0 


Fig. titration enables small amounts 

thorium determined the presence zircomum 
and titanium with anerror not more than 1.2% 

enables water hardness determined [21], with results for the calcium content which are 

better than those obtained the standard method used America. The ion can 

with high degree accuracy (an error only 0.2%) precipitation with mercury salts 0,00004-0.003 

the error potentiometric method for such system while that the conductometric 

method 1.5%. titration gives good results for the determination sulfur sea 

sulfur can determined). H.F. generators with trequencies megacycles can 

used for the volumetric titration beryllium with ammonium phosphate, NaOH, ammonium 

The error for the determination 10-40 beryllium the presence excess 


average equal There was satisfactory method for the volumetric determination beryllium 
before the advent the method. 


addition the neutralization and precipitation reactions described, H.F, analysis can also 


used for oxidation-reduction titrations [10 2], and for reactions the formation soluble 
comple 


From the review given above clear that titrations can give analytical results 
with gravimetric methods and sometimes better than the Another the new 
method titration its speed, which depends only the velocity the reaction used for aralysis 
solution, and the good reprocucibility the 


The general form the curve obtained during H.F. titration reminiscent those obtained 
during conductometric titration. (See Fig.1). The curves obtained during H.F. titration are usually linear 


near the equivalence point, nevertheless, even when there are deviations from linearity, they not lower 
the accuracy the method. 


has been suggested recently that cases where the final end not very clearly defined 
during titration, differential method could used When this method used, the reageat 
added the solution being titrated constant rate. The apparatus automatically registers both the 
direct changes the electrical characteristics the solution during the titration process (the frequency 
changes) and the velocity with which they change the change frequency unit time), The 


differential method gives sharper end point that, e.g. even small amounts can detected 


The method described, its The main drawback the total concentration 
the titrated solution, The maximum sensitivity the titration method will depend both the 


nature the coupling the vessel and the generator (this will considered 
detail below) the composition the solution, Thus, for HLF, titration with megacycle 
generator (by the beat method) the maximum sensitivity for the determination concentration 
solution given for concentratiors the order 0.003 while for sodium chloride the 
maximum sensitivity given for concentrations 0,014 [2,26]. this rarge the charge 
tion can determined with accuracy 0,05%, titration carried out which measurements 
veltage are involved, then working the same frequercy and with the same apparatus there 
are two regions maximum sodium chloride these are and 0.05 
Here the changes sodium chloride concentration can determined with accuracy 0.5%, The 
the equivalent the solution, the narrower the concentration range (thus, the range 
narrower for HCl than for NaCl). Nevertheless, titrations are very often carried out analytical 
chemistry where the electrolyte concentration exceeds When solutions higher concentration are 
titrated, becomes necessary increase the the current used for titration, particular, 
was for concentrations the order about that apparatus operating 350 megacycles was 
constructed 


beer stated that the changes the electrical the solution 
with changes that are used titrations, 


Any solution considered dielectric can characterized three independent 
the dielectric permeability the magnetic permeability which practically constant for 
solutions the specific conductivity specific resistance which determined the 
value the total losses the dielectric. For electrolytes, the ard the dielectric 
constant radio frequencies depend the conceniration the solution and the current frequency 


order that our review the methods proposed the literature may differentiate that 
which characteristic for, and which titration based from the radio technical set ups [28] 
which are not specific the given instance, shall introduce the concept the cell” 


Thus, any titration apparatus consists electric cell and-a measuring set up, the 
chief component which the generator, 


Electricai cells 
type vessel containing 


then the equivalent electrical 


circuit the cell may 
represented shown 


are the resistance and 

capacity the electrolyte 
itself respectively, while 
Fig. Fig. the total resistance the 

condenser, the plates which 
are formed the one hand 
the electrodes, and the other the surface the liquid the vessel the walls of-the vessel acting 
this case the dielectric, Resistance and capacity are proportional the specific resistance and the 
dielectric permeability the electrolyte, these turn depend the geometrical dimensions the vessel and 
the condenser plates and also the concentration and the nature and could determined 
directly, the condenser plates were arranged the inside surfaces the vessel walls, the plates were 
contact with the the used titration however and differ from the and 
obtained for the same solutions when D.C. low frequency are used, because decrease relaxation 
force with increasing frequency During titration, the frequency changes insignificantly within limits 
such that and for given solution are practically independent frequency changes, can measured 
any the methods used for measuring small capacities with low losses, means Q-meter, the 
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the frequencies employed titration the losses the glass the titration vessel can neglected, 
Therefore the equivalent can simplified [26,29 30] The simplifted shown 


Only the terminals (Fig.3) are accessible for measurement titration, Having 
measured the total the circuit over the terminals ab, can the values and 
During titration the absolute values the resistances and capacity that are determined, but 
the way which the total resistance the circuit changes with the concentration changes the solution, 
important therefore that changes in. and should effect the strongest changes the total 
resistance essential choose the correct ratio between the resistance capacity and the 


total resistance branch 


The total resistance the circuit shown Fig.3 will be: 


where angular frequency the current frequency), 


From this formula clear that the active component the total resistance 


which most strongly dependent changes R,, when 
(4) 


-- 


When condition (3) the reactive the total resistance 


such case only necessary that conditions (3) and (4) satisfied depends only R,, whule 
depends this case non-fulfilment the given conditions will decrease the sensitivity 


titration, Conditions (3) and (4) can fulfilled choosing the and the value the 
condenser 


Electrical cells type have been used number investigations using 
(see e.g. 


Electrical cells type the previous section dealing with the equivalent for 
C-cells developed some extent the theories cells this type already current the literature 


analysis the L-type cell has hitherto 


been given,and equivalent circuits coil with suitable 
vessel for titration have been given anywhere, 
type cell characterized the fact that the 
vessel containing the electrolyte made the core H.F. 
self induction coil. The simplified equivalent circuit for this 


case given Fig. Here the inductance and the 
resistance coil when the titration vessel containing 
electrolyte placed and are the corresponding 
inductance and resistance which are characteristic the solution, 


surface the vessel walls having been preliminarily covered with silver the vessel filled with mercury, 


For given frequency the inductance determined only the geometrical dimensions the 
titration vessel; increases with ‘rcrease the tatio where the diameter the vessel and 
the height which filled w..h electrolyte that part which located the high frequency field 
the the resistance the electrolyte, and are the mutual 
inductances where the coefficient mutual inductance where the coupling 
coefficient; greater the greater the volurne coil occupied electrolyte; always less than one, 


The circuit Fig, transformed into the circuit shown Fig, 


this the inductance and resistance introduced into the coil circuit 
when the titration vessel electrolyte. From the theory coupled [33], 
known that the introduced are the following formulas 


\ wl, 


Let introduce the quantity which shall characterize the 
solution future, 


The physical the which called the quality 
can made clear means the following considerations: let muitiply 
both the numeraror and denominator the for and 
Lis the period the oscillation, Then 


the quality directly the amplitude value the energy 
the coil and inversely the energy loss the for one 


The quality the coil without any electrolyte the titration vessel will and 
with electrolyte 


The value which depends the geometrical dimensions the coil and the titration vessel 


can determined easily means simple experiment, the surface the silvered 
then will much greater than unity that may accepted that when 


(11) 


having measured the inductance the coil containing silvered vessel and 
the inductance the coil with vessel which has been can find the coupling 


(12) 


the vessel filled with electrolyte and the quality the measured, then means 


The applicability the method measurement chosen for the titration depends the order 
however, the most effective method measurement that using Q-meter (vide 


Tne application the L-cell described papers (10,17,21, 


Cells the simple types have been described above. principle should use cells 


All the measuring apparatus used changes the electrolyte characteristics during 


Z-meters are used changes total resistance are used for 
changes high power losses circuits, F-meters are used 


& 


(13) 


the 


and vary the sensitivity charging the voltage the generator 
the current through the solution, (The current density through 
the should not exceed 50-70 otherwise there will 


then the requirements for frequercy the 
are not very high this method. 


Qmeter set-ups can basically use the which the usual are 
the oscillations generated depends strictly the quality the oscillating The 
process this case followed observing the changes the anode network the 


generator, The maximum accuracy this determined basically the stability 
the generator voltage. 


Apparatus with generators assembled set-up using two circuit auto-generator 
with common cathode have been widely used The amplitude the oscillations this 

case will determined not only the the circuit which the cell included, 
but atso determined the characteristic resonance trequency this circuit This frequency will 
change during (see better consider apparatus with this type being 


stability the voltage supply, since the amplitude the oscillations generated this case strongly 
dependent the operating conditions the and consequently both anode and filament 
voltage respectively, 


The apparatus most widely used that based the F-meter principle 


have already noted that titration, the cell which connected directly the generator 
changes the characteristic resonance frequency the cucuit, Thus, 


where the frequency change the generator circuit which the cell included; and are the 
total capacity and the including the cell; and are the changes the 
equivalent capacity and inductance the cell during 


During titration the value the and less, that direct measurements 
changes are The method therefore used for measuring frequency 
changes during 


The gist the follows; the cell the circuit self-exciting 
such way that the generated frequency completely determined the characteristic 
resonance frequency the During titratien changes amount Af. that possible 
directly frequency Now the relative frequency changes will greater 


(15) 


since consequently these changes can more accurately, The lower the lower the 
resolving power the frequency meter should have order that may have given This 
differential could chosen zero, but for this would necessary eliminate 
the trapping the one generator the frequency the other, Usually chosen have 
value cycles since, under these the coupling-hysteresis effect not even when 
both generators are workirg fundamental 


The heterodyre method the most method ard enables titration carried out with 
the generator highly frequency. since the latter the accuracy the method, 


The accuracy attainable using method: not even the 
results obtained date however show the this method, Moreover, the use radio apparatus 
for titrations opens possibilities for the automatization 
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THE USE EXTRACTION INDICATOR 


Karabash 


addition numerous physico-chemical methods for indicating end points volumetric 
analysis, chemical have been successfully developed and improved for detecting 
equivalence points during titration; their advantage simplicity and rapidity 


The precipitation complex formation methods characteristic 
contemporary progress yolumetric analysis, particularly the analysis metals, including, this 
connection the use selective organic reagerts which are recommended for qualitative analysis, 
(Particularly spot tests) for determining the point titration, 


Numerous examples such new, internal external indicators can quoted, Nevertheless 
Only possible note solitary attempts search for indicators used universally for various methods 
volumetric analysis. 


selective indicator selective for particular atomic group under the 
titration used; the selectivity action just for any othe: chemical reagent related 
the corditions the reaction 


large extent highly sensitive selective indicators ans wer the requirements direct rapid 
titrations particularly for and methods, 


The use dithizone selective indicator below, 
AND THEIR USE 


When chemical reagents are according their internal and 
external indicators, extraction indicators which are used during titration the 
form solution solvent, the layer which all the indicator changes during titration 


connection with this use organic the characteristic technique carrying 
Out analytical operations, particularly the form extraction the extraction 
indicator method, also used more and 


Extraction have been use for long time inorganic analysis; e.g. solutions 
Indication the end point iodine extraction three times more sensitive than that the iodine- 
reaction and applied very effectively ard methods 


indicator method used neutralization methods for determination pH, and 
for determining the equivalence during titration, particularly cases cloudy colored solution 


examples extraction methods for reactions precipitation and complex 
formation the following may quoted; fluorimetric determination, e.g. aluminum with thiocyanate 
ether alcohol layers [25-27] the titration with ferrocyanide, using ferric 
thiocyanate alcohol layer indicator [28]; the titration ferrocyanide and 
cyanide using diphenylcarbazone solution indicator [29], the determination picric acid and 
other orthopoly nitro phenols and picrates (Ca, nicotine, means blue [30-32]. 


should noted that the little use made hitherto extraction indicators the practice 
inorganic analysis does not correspond any means the possibilities the method, 


There great variety extraction indicators, Sometimes the reacting substance colored 


and extracted the solvent layer that can act own indicator, e.g. the solution iodine 
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extraction ind:cator, form: compound complex) with the respective solution, which 
can distinguished its color, and dissolves both water and immiscible organic solvent, the 
solubility being greater the solvent, This last satisfied when the distribution 
coefficient 


The thus predominantly the layer the solvent which 
spatially separated from the sphere action (the the separation the 
twoliquid phases, but through same the indicator connected all 
the time via equilibrium with the reaction medium, and reflects all the changes which occur 

the latter during The first these the fact that the system consists two 

phases from icdicators, Thesecond condition, direct contact 


While the characterist:cs phystco-chemica! equilibrium corditions, extraction 


increase contact between the two liquid phases which results from the shaking. 


The bas:c the practical value are its selectivity (under 


this nave the followirg advantages, 


effected tne catio the volume the two liquid phases (wate: and the 
the character the organic the conditions the titration (pH, etc.). 


solutions, 


genera! the very effective way increasing the selectivity and 
sensitivity ard used colorimetric analysis for the 


expect that the extractior. method wiil find further for 


Dithizone the most valuable organic reagents used for the 
analysis metals, vast amount work has devoted its practical application [33-43], 


Dithizore like weak actd and forms salt-like inner complex salts with number 
metals the and sulfide groups dithizonates are characterized exceedingly 
colors, they insoluble water but dissolve readily organic solvents, 


most its reactions behaves mono-basic acid Two series 
dithizones which differ their are for some metals, The popular explanation 
the structure and metallic dithizonates which postulates the existence two tautomeric 
forms the compounds keto and not based any experimental basis, more recent papers 


assumed that the acid properties are determined the mercapto group contained its 
molecule 


The dithizone complexes macy metals are very stable and according the values their 
instability constants they form series the sulfides (37 


The reactions certain metals with are selective for definite experimental 
conditions which achieved regulation the the solution and the use complexing 
agents for The values the molar coefficients dithizone 30,400) and the 
organic dyes accordingly characerized high These 
properties dithizone reagent are widely used practice for qualitative analysis, and particularly 
for the quantitative determination traces many heavy metals colorimetric methods, including 
colorimetric titration, and for so-called extraction titrations, the last instance, 
extraction the metallic carried out means dithizone which acts the 


Because the solubility the and and because the 
which hold these methods involving the use dithizone are 
the analysis metais (usualiy not more than ca, 100 


methods for the determination the acidity colored liquids with alkali [44.24] 


the methods described below the form its solutions organic solvents has 
been used extraction for methods and complex 
when ions the H,S group metals part:cipate the titration the cations with the 
respective precipitants during back titration) small amount the solution 
dithizone the solvent (CCl, toluene) which immiscible w:th water added 
the aqueous solution the salt and titration out with solution, the latter being added 
small amounts, the mixture shaken after each addition and the color the layer 


sharp increase decrease concentration the reacting meta! ion with decomposition 
solvent, 


Since free (or has very intense emerald-green color, while the 
metal dithizonates have extremely bright and under suitable conditions the 
equivalence point can very accurately, This the end based the 
sclubility products (activities) the these meta!s with the complexing agents 
this difference the values these constants can, changed the con- 
ditions the reaction medium masking agents. 


actuality, when the equilib-ium between the system and 
the titration (precipitate 10n formation the simplest case) 41] the ratio the 
two colored forms the indicator the organic solvent layer the equivalence point may expressed 
follows. 


The legends used are which represented monobasic acid with 
anion the cation univalent metal the anion which forms difficultly soluble (or 
complex) compound with metal the dith:zonates the metal and constants 
which take into account the total d:thizone (ND) and d‘thizonate (MD), which both 
the dissociation constants aqueous solution the corresponding d:stribution coefficients the undis- 
sociated molecules between the two liquid phases the solubility product the compound 
MA, 


The figures square brackets represent the corresponding concentrations, 


Thus, the opt:mum titration conditions can made not only but also 
the basis the results the 


favorable ratio for the equil:brium constants indicated above under the respective 
conditions enables dithizone used extraction indicator volumetric argento- 
metry, cyanometry, mercurimetry, sulfides and other methods 
and complex formation, described below, 


Method Used for Titration 


the aqueous solution added. out room temperature (not than with 
the reagent from buret graduated 0.02 


The reagent added smali amounts, the solution being shaker after each test 
tube stoppered) ard the color the laye: 


reverts its original colo: shakirg. Towards the end the titration, the colo: changes are 
bit slower ard shake for 5-10 seconds, 


The end the titration that point there change the colo: 
the CC}, which does d:sappear further shaking the fo: seconds which 
order certair that the erd has excess 1-2 drops added wh.ch 


One takes about 5-7 


During titration essential that the optimum for the g:ven method must 


observing all the when working dithizone from heat and light dark 
covered 


The dithizone preparation may purification necessary successive 
extractions from ammoniacal and sulfuric acid solution, 


with solution. 


recommerded that the the solution checked urder cor- 
ditions those used for titration, the indicator which although 
Only taken into account when doing 


The the solution the various cases micro, and 
semi-micro) during titration can regulated varying the amount used and its corcentration the 
Organic solvent, 


For the titration dilute solutions and also for the minimum amount 
solution used (as weak possible, 0.00005 M), while the reagent used for the 
titration should not weak. 


Oxidizing agents such oxides nitrogen, and others, must absent the 
HNO, can other are present different from those being determined), 
then the extraction their dithizonates the layer must taken into account, 


TABLE 


Titration with Solution iodide, and the Determination using Dithizone 
Extraction 


Number Used for titration 


0.5 1.00 1.02 0.8 

3.0 1.0 0.5 1.00 1.00 4.6 


4.0 


0.1N solution Fajans 
eosin 


1,0 
1.0 


2.00 


sol- 0.0025 
ution 
dithizone 


0.0025 
KI, 


1.0 0.4 0.50 0.50 
1,0 0.4 2.3 
0.5 0.4 2.00 2.01 1.7 
1.0 0.4 3.00 3.00 2.0 


Description the Methods Used 


Determination the Silver ior 


out H,SO,solution within the (acid volume 1:30-1:3), the op- 


The change ir. indicator the equivalence point very sharp (0.01 solution 


The results obtained this method are exact agreementwith titrations with using 
Fajans method with eosin adsorption indicator, but the point given considerably 
more sensitive than that eosin, The results, both micro ard semi-mtcro, are given Table 


experiment No, the irdicator was solution dithizone benzene, 


(1:3) 
1.0 
1.0 
2.0 


TABLE 


The Titration S:lver with Solutions and Thiocyanates, and the Determination 
and Thiocyanates using Dithizone Extraction Indicator 


Number 


0.025 
1,00 
2.00 


2.5 
1.0 0.5 
15.0 


titration with with 0.01 KBr carried out H,SO, solution acidity 


The end with dithizone described above, The results are given Table 


titration with Titration with 0,01 KCNS carried out not less than H,SO,; 


The end point with dithizone, described above, The results are given Table 


These are carried out under the conditions described above, 


Determination 


This can dore back titration excess AgNO, with after filtering off the 
AgCl precipitate, 


Determination 


Two variants the method for cyanides were investigated, 


the end point the aqueous solution which has this point weak yellow color, acquires 


while slight the yellowish the CCl, soiution changes violet-red 
color, 


The change color the indicator layer during titration very sharp~ 0,02 
0.025 being sufficient effect the change. When small excess added bulky, 
precipitate dithizonate floats the surface the layer. 


Silver can titrated this way with solution cyanide, When this done the silver dithi- 
zonate, which only very slightly soluble its weak yellow color the layer; 
this case indication the end point given the flotation the precipitate 
dithizonate equilibrium the CCl, layer the surface separating the CCl, and water layers, 
the other hand, silver dissolves readily chloroform, imparting intense yellow color, 


lined above, the weak yellowish color the CHCl, layer changes sharply canary-yellow the end 
point, 


experiment No. the dithizone was dissolved toluene, 
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| 
1,01 
1,00 4.6 
2.00 2.00 4.5 
10.01 3.9 


TAELE 


The Argentometric Titration Cyanides Using Dithizone Extraction 
Taken fortitration 


ow 


Notes 


1.0 5.00 indicator was dithizone 
0.5 0.2 Denizh titration 
NH,OH, 
dithizone experiments 16-26 the 
indicator was lead dithi- 


The titration carried out under the same for the first variant, weak alkaline 
dithizone After shaking, the layer acquires color because the lead 
dithizonate dissolved 


During the white precipitate silver cyanide which forms addition dis- 
solves mixing. The end sharp change the layer from carmine-red 
canary-yellow, determined the formation silver dithizonate the appearance very small 


Because differences the instability lead and silver dithizonate respectively, 
clear-cut selective extraction the silver dithizonate with the occurs, back titration can 
done the same way. Both variants (a) (b) gave identical results, 


During the argentometric determination cyanides the second variant (b) was established 
that the presence small amount the test solution (in molar ratios KCN 1:5) does 
not affect the results, 


presence solution under the conditions described above does not interfere 
with the determination either. 


TABLE 


Titration Mercuric Salts with Using Dithizone Indicator 


Taken for titration 


CCk, HgSO, 
1.0 2.0 1.4 
1,25 3.75 1.5 2.00 5.1 
2.5 2.5 2.0 2.00 1,96 


H,SO, di- 0.025 
lute 


parallel the methods described the test solution cyanides was also titrated with 
using the Lieb:g-Denizh method with indicator Indicator 
this case amounted 0,02 0.025 


The obtained are good with ones (vide Table 3). compared with 


The titration Msdunonsof mercuric salts with carried out H,SO, 


dilution (by me) less than 1:4, the being 1:3 (but not more than 


The change color the dithizone layer from dark red 
very sharp, 0,01-0,02 0,002 being sufficient effect the change vide Table 4). 


The point corresponds the equation: 


The Determination Gold Titration with Thiosulfate 


The titration auric chloride solution saturated chloride (KCI, 


(Table 5), 


intensely colored which changes irto emerald-green addition small excess 


Determination Heavy Metals with Sulfide 


solution the presence boric acid 


The change color indicator 
light red emerald 


solution dithizone benzene very sharp from 


Experiment the indicator used was dithizone 


TABLE 


Titration Gold with Thiosulfate Using Extraction Indicator 


Number Taken for Titration 0,009575 


uration 
1.0 1.0 
1.0 


inml, 
0.55 
1.0 
2.0 


TASLE 


Titration Ag. Pb, Na,S ard the Determ:nation Sulfide Sulfur (S,) with 
the Salts These Metals Usirg Dithizone 


Taken for Titration 


HgSO, Na, 
2,79 
2.00 2.80 


3.00 2.05 
2.06 


0.73 


Na,S solution 0.025M AgNO, 
2.00 1,30 
1,32 


0.2 1,00 0.74 
0.2 0.74 
0.2 

0.40 

0.10 0.40 
0.20 0.80 


1000 1,16 

0.7 2.3 

0.5 2.5 

1.7 


with 0.005 Na,S the presence sodium bicarbonate, The change 


The change color the dithizone benzere sharp from orange 


Determination Sulfide Sulfur Titration with Solutions 
Heavy Metal Salts was carried out under similar solution dithizone benzene 


Results for the the ions and sulfide sulfur are given Table 


The results Tables 1-6 are typical the large number (1500 volumetric 
were made altogether), The results obtained using extraction indicator are 
characterized and high accuracy. 


SUMMARY 


has beer used extraction indicator for volumetric 
analysts methods complex formation which metals the H,S group 


The method based the metallic dith:zonates the titration 


The out show the expediency using dithizone extraction 


The the medium (pH the solution) favorable the accurate titration 
each the indicated above have beer worked 


The respe and methods were used. 
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THERMAL ANALYSIS WITH REGISTRATION THE VOLUME GAS EVOLVED 


Ya. Teitelbaum and Berg 


The Arbuzov Chemical Institute the Kazan the USSR Academy Sciences 


Thermal analysis involving registration the heating curves Kurnakov [1] pyrometer, and 
the use simple and differential temperature recorders (thermograph) has been widely used This 
method gives the phase characteristics the component parts complex re- 
sult which has proved essential fo: various metals ard alloys, rocks and 
ores. Recently has become posstble apply the thermograph for quantitative phase analysis well, 
measuring the readirg the differential recorder with [3] 


Many_of the thermal effects the thermograms are related gas evolution processes, 
the volume the gases evolved can new and effective method for quantitative phase 
analysis which more accurate than the method, and should wide application. The 
most expedient means this the automatic registration the volume gas the same 
time the temperature curves are recorded Kurnakov 


The requirements for registering gas evolution processes led construct apparatus 
which works the principle the resistance platinum (or nichrome) wire stretched along 
the axis gas buret filled with mercuty. The amount mercury which into the communicating 
vessel depends the volume gas entering the buret that the acting length the wire increases. The 
resistance the measured with resistance bridge balanced its middle, murror galvanometer 
giving direct readings photogra.phic paper fixed the drum Kurnakov pyrumeter serves the 
indicator. 


The drawback the which has described before was that the mercury flqwing 
from the buret created gas pressure tie buret which differed from atmospheric pressure, and varied 
the this necessitated corrections Out graduations for 
each reaction and led irregularity the volume scale the photogram obtained. 


The self-compensating buret which new design (see plate, page 219 free from these 
draw-backs, Automatic compensation the mercury buret and the communicating vessel 
realized down means motor which can rotate either way. The motor 
controlled through system relays when contact via the auxiliary mercury manometer 
connected the buret. When the pressure the buret (and the marometer) increases decreases 
result gas coming going out compensating vessel containing the mercury 
lowered elevated until normal pressure established the 


The apparatus mounted wooden board (180 900 mm) and fixed vertically four nails 
embedded the main the outside surface the following are fixed; glass buret, 
manometer, three-way tap and the compensating vessel containing mercury, suspended cat-gut from 
the motor pulley. Clamps are also fitted this die for switches and All the electrical set- 
mounted the back surface the board. which the wall. 


Three contacts are introduced into the U-shaped manometer; the middle and right hand side con- 
tacts are fused directly into the glass. The other side contact regulated; fused into the glass tube in- 
_Serted into the left limb the The amount mercury into the manometer such 
that there only small gap between and the side contacts, The smallest change pressure 
the buret leads rise mercury one the limbs the contact, as.a result which the 
cathode circuit the electronic relay closed, 


The twin relay the base radio FLS-2 with converted 
The relay two each other, one comes into action when the left 
hand the closed, the operates when the hand contacts the 
manometer are closed, The current which thereupon comes into operates the 
electromagnetic relay telephone type which switcnes the current one the wires the electric 
motor (for clockwise anti-clockwise The electronic work 6P3 
electrolytic condensér included avoid jatring the telephone 


this set-up electric motor with reducing was used (clockwise anti- 
clockwise rotation), supply the motor wirding added the give and 
ensure current addition the relay the motor can brought action means 
press buttons, one which ensures clockwise and the other the reverse, 


Release switches are below the motor pulley, through the forks thread passes, which 
the levehng vessel the upward motion the exteme pas‘tion the thread 
pushes the form the release switches and snuts off the current even when the press buttons 
are switched on. This preverts which can occur the vessel the mercury tightens 


lowest 


used since voltage variation the The stabilized voltage stepped down 4-6 


apparatus. Heating the test material the crucibles this Though only 

when normal amounts (2-5 used. fact the since the time 
which process takes decreases ard the heat irertia also the records processes 
effects are because the rapidity heating and 


The like standard for the thermo-couple) placed quartz (or, 
introduced into the same glass nozzle with grease fitted the end the 
hermetically the tube with the vessel, The latter made quartz 
glass, The micro-tube plus and differential thermocouple are placed 
nartow tube made from the same the reaction vessel; this necessarily hermetically 
sealed, The widened part the tube the which calcium hydride placed when the gaseous 
water, Water vapor reacts with the hydride yield stoichiometric amount hydrogen, 
which then measured. tube which fused into the widened part the apparatus serves outlet, 
The reaction vessel introduced into one the block the point 
indicated the diagram the dotted (Tne tube the standard placed the other 
block the same point). The block the form 150 with two channels 
Parallel the axis, The block. which wrapped asbestos then placed horizontal tubu- 


*Connecting the windings the tube filaments order get 11-12 inadmissible because when this 


done the two parts the set-up are 


wire mm) fused into buret The valve the variable resistance 
chosen depends the sensitivity the galvanometer 
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Figure reaction vesse! and the method 
for sealing (schematic) 


lar oven which can give even heating (the best rate important 
that both the the block are horizontal plane ensure equal conditions for 
sample and standard 


When the test melts during the heating the oven must inclined that the melt can- 
not flow out the tube. 


The method above was designed for investigating processes occurring during the thermal 
decomposition various substances, shall give example the thermograms obtained record 
obtained for the dehydration the scptihydrate Only MgSO, 7H,O was 
the Figure clearly shows that the thermal processes which 

temperatures below 100° are not 
connected with the evolution 
water vapor but correspond 
incongruent melting the hy- 
drates. The step-like shape 
the curve recorded for the volume 
gas liberated indicates step- 
like character for the dehydration 
process, thus possible make 
quantitative calculations and 
determine the composition the 
intermediate hydrates. The con- 
siderable stability the 

degree gastfication ate forms another noteworthy 
fact; stable within the range 


Anoshina took the thermograms 


173 


905 


which evaiution oxyge set effects 430 and 460°). the second 
the seit started 340 which lower the melting point the 


which given above show that the method suggested find wide application 
research for the study various thermal 


this method also applicable for analytica! purposes both for carrying Out 
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DETERMINATION CARBON AND HYDROGEN ORGANIC COMPOUNDS 
CONTAINING SULFUR AND NITROGEN,IN THE PRESENCE CATALYSTS 


The Nikolaev Ship Building and Pedagogic Institute 


our first communications [1,2] indicated that organic compounds can analyzed rapidly 
and accurately using amorphous chromic oxide obtained the decomposition ammonium bichromate, 


was shown that the analysis can out atmosphere pure oxygen its rate 
flow 350 without decreasing the accuracy the method, 


The adsorption oxides outside the combustion tube means oxidizing agents 
was verified. The apparatus was considerably and the time for analysis was cut 8-10 


Organic compounds containing and were analyzed during the course the work in- 
dicated 


the present article shall describe method for the analysis organic compounds which 


When the oxygen rate was increased one would have expected that some the halogens and 
sulfur would escape into the apparatus, Our experiments showed that layer metallic silver 
long (weight 6-7 completely absorbed sulfur oxides and halogens when using 10-12 diameter 
tube 650-750°, Lead chromate could used but the layer thickness had then 
increased 


Certain complications arise when organic compounds containing halogens are analyzed. When 
such compounds are analyzed the results for carbon rule, one, two. even percent lower 
than the theoretical value, according how much halogen present, The greatr the halogen content 
the worse the results, 


Halogens not affect the accu:acy hydrogen determinations, must noted however that 
when fresh catalysts are used for the analysis organic compounds containing results are completely 
satisfactory. Subsequent analysis with the same catalyst gives low results for carbon, Nevertheless.since the 
Catalyst easily prepared and cheap and easily available, while refilling the tube does not present any 
difficulties take long time, individual cases where the halogen content low pessible analyze 
the organic compound containing halogens our method which the catalyst changed after each 
determination. 


Coal, petroleum, fuel oil, oils and other technical products can successfully analyzed using 
our 


EXPERIMENTAL 
The tubes were filled follows 


small asbestos stopper was placed distance 40-50 from the end the tube and then 
layer metallic silver ca, 100 long and layer granular chromic oxide kept position 
asbestos The silver was the form gauze, packed narrow ribbon (1-2 
wide) wire, etc, 


ANALYTICAL PROCEDURE 
The freshly filled combustion tube was heated for 2-3 hours stream oxygen, 


When the tube was not use was sealed with calcium chloride before using, stream 
dry oxygen was passed for 10-20 minutes through the tube connected the absorption apparatus, The 


appatatus was then disconnected 
and transferred balance 
room, where was kept for 


according the amount taken 
and the character the substance 
analyzed. The contents the 

Fig. tared boats were covered with 
calcined chromic oxide from 
sealed tube, 


Two electric furnaces were used for heating the larger one was 250-300 long while the 
was 150-180 mm. The temperature the large oven was kept all the 


The second small served for the substance and for calcining the empty 
should therefore heat and cool rapidly. furnace should movable. The small oven was fitted 
the the boat into the tube. When the absorption apparatus had been connected 
and the sampie the small furnace. heated was moved up. The was moved 
the boat containing the 
the length the boat. When this 
had been done the oxygen rate was 


the substance had been ignited 
the furnace was moved back 
Fig. when necessary (red sooty flame) 


the oxygen flow increased 
250-300 


When all the substance the boat had been burnt, the substance the second boat was 
treated likewise. The time taker for was 1-3 minutes according the amount and nature the 
test Finally the tube was heated for 5-10 mirutes with the oxygen still running after which 


could considered complete. The apparatus was disconnected, and weighed, and the percentage 
and hydrogen calculated. 


Anhydrous calcium chloride was used for water, while ascarite lumps KOH were 
used tapping When compounds which contained and nitrogen addition carbon and 
hydrogen analyzed, 1-3 traps containing oxidizing mixture, and one trap containing saturated 
salt sulfate) 30% H,SO,.were placed after the water absorption train 


H,SO, must used for preparing the ox:dizing mixture, Concentrated was 
and the one laid other two-thirds the distillate was collected and stored 


bottle fitted with grourd glass The solution KMnO, was prepared concentrated 
H,SO, 


Examples the results obtained for the analysis organic coal and 
sulfur and halogens are given Tables and 


wish express our thanks the Chief the Fuel Laboratory the All- 
and for his interest our work, 


SUMMARY 


described for the quantitative determination and organic compounds 
containing sulfur and 


176 


TABLE 


Substance 


acid 


2.69 0,04 


has been shown that the method applicable the analysis various types organic 
containing carbon, hydrogen, nitrogen and sulfur, 


has been shown that the method can applied the 


using large combustion tube possible analyze large samples 
the sample among more than one boat, This prove very useful the test substance 


The method has simplified considerably, the time required for analysis has been 
reduced 8-10 times without decreasing the accuracy carbon and hydrogen 


This gives grounds for hoping that this method will find wide application various 
factory, and college laboratories, 
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Fresh catalyst, 


| 
6.54 
! 


TABLE 


No, 


‘Chinese coal 


Analysis checked 


Ditto 


H 


Ditto 
No, 5640 


8.00 


Notes, 
The Dzerzhnisky All-Union Scientific Research 
The Makarov Nikolaev institute, 
volatile material the fuel, 
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THE BEHAVIOR CERTAIN CATIONS DURING THE COMPLEXOMETRIC 
DETERMINATION WATER HARDNESS 


Kirov Ural Polytechnic ‘Institute 


During the last six months the oleate method for the determinat.on water hardness has been 
completely superseded method the Ural Electric Power Stations This 
method based the interaction betweer calcium and with the sodium salt 
ethylenediaminetetracetic also called Trilon This reaction leads the formation 
innet complex compounds which are readily soluble water. 


the denoted the reaction its bivalent salt with 
calcium Magnesium) can represented the follow:ng schematic equation: 


where the inner complex has the structure [2] 


i H,C CH,-CH, CH 


also gives soluble complex compounds with other cations 


The technique determining water hardness complexometric methods based extraction 
and magnesium theu compounds organic dyes means Trilon the dyes 
have different colors the and the absence respectively and magnesium ions 
definite value. One the dyes the Eriochtome Slack [4] which 
manufactured Russia under the "Chromogen spec.al ET-00 while have suggested 
two dyes, also produced Russia which possess functional-analytical groups those Eriochrome 
Black these are Acid Chrome and Acid Chrome Dark has been said 
the literature about the reaction betweer the dyes indicated above and calcium and 
ions; there are only formal indications the the color change the dye alkaline media upon 
the addition solutions containing calcium and magnesium salts, 


Chromogen Plack special ET-00, isa monoazo dye with structural formula: 


alkalire the presence and magnesium ions and acid media, the dye 
colored 


postulate that both cases have the phenomenon inner complex formation via the 
calcium and magnesium alkaline media and through the hydrogen acid media; 


simtlar mechanism also postulated the case the other two mentioned 
above. The color the dye alkaline media the presence calcium and magnesium and 
acid red each case. while the color media not and 


TABLE 


Cation Concentration Cation Detected the 


Acid Chrome Chromogen Acid Chrome Acid Chrome 


Magnesium The structutal formulas Acid Chrome (a) ard (b) are follows 


NaO,S SO,Na NaO,S SO,Na 
NaO,S 


The color the indicator alkaline media the presence calcium and magnesium and 
acid media their absence rose while media the absence calcium and magnesium 


the color bluish-grey. The group all three dyes not specific for calcium and 


Magnesium 
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experimentally determined the the three toward 
zinc, copper, and bivalent manganese (in the presence reducing agents), The results are given Table 


Table shows that the three dyes are highly sensitive media 
The sensitivity Chromogen Black ET-00 calcium and depends markedly 
the the test; increases with increasing from 9.8 12.3. 


The possibilities determining the cations above the presence one the three 
indicators binding them into complex with deperds the the 
constants the complex formed given with the and with Trilon respectively. 
The nature the effect the cations indicated, and the results for the determination water hardness 


Zine 10ns form Table red complexes with dyes and are quantitatively extracted from them 
Trilon instability constants the complex ions with the dyes are than the 
instability constants the inner formed and Trilon 


When water determined. wil! the-efore titrated with Trilon the same 
determined Trilon the one the indicators (Table 2). 


characterized follows, After the addition buffer solution and test sample 
the red color which originally develops becomes paler and the becomes 
colorless, The explanation probably follows alkaline the stable valencies 
and soluble hydroxides menganese which adsorb the dye are 


The addition reducing such solution hydroxylamine hydrochloride the test 
sample allows the manganese remair the test solution which give red complexes with 
the indicator. Trilon extracts from these complexes which means that the 

indicator greater than the constant the complex 
with Trilon quantitative determined with Trilon the 
‘presence the indicators consequently 
test material complexometric methods and leads high 


also (Table form red complexes with dyes. 
even when Trilon added. the reagents are added 
the reverse order, the dye added the test 
solution containing Trilon and buffer, then the 
test solution remains The only possible explanation for 
this that the the instability constants the 
formed ions and the indicator and 
Trilon B*** respectively are 


will accordingly not titrate with Trilon but the determination water hardness the presence 
impossible because there transition point for the 


The instability constant the complex ion formed between Trilon and 3.4- 
The instability constant the complex formed between Trilon end 4.1- 


11.65 
3.49 
0.58 


TABLE 


Results Determination 
with Trilon Presence 


Results 
and 


the Total Hardness the Presence 


Water Amount Amount 10% Hardness: 


0.2 0.21 absent 
0.2 


the brown color the ferric hydroxide the blue the dye. 


from can diluting the test solution with distilled water 


This method good for aid because they interfere very low 
Interference the part these elements eliminated them into stable complexes 
precipitating them the form difficultly soluble 


The most compounds copper and ‘zine ate the sulfides whose products are 


Since the solubility these sulfides very low. Trilon will not extract and trom them, 
that water hardness can with the the sulfide precipitates without any 
preliminary filtration the sulfides, are dealing with from low 
and when water that any sulfides formed are either colloidally 
form only small amount precipitate, 


such the addition 5-10% sulfide the test solution before addition 
the bufiers and the completely interference from and (Table 4). 


titration normal but tne hardness will the sum and 


this 


The amount natural water does not exceed 0.5 that its will 
effect the results. 


SUMMARY 


The behavior Ca. Mg, Zn, Mn, Cu, Al, during the complexometric determination water 
with Trilon the presence the indicators ET-00, Acid Chrome and 
Acid Chrome Dark has been 


Methods for eliminating interference from the various cations have been 
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REACTIONS FOR CYANIDES 


The Gorky Scientific-Research Institute for Industrial Hygiene 


The reaction based formation precipitate silver cyanide the best the characteristic 
and sensitive microcrystalloscopic reactions for cyanides. The amorphous precipitate which initially 
formed recrystallized from concentrated acid treated with ammonia until dissolves; according 
the amount ammonia evaporates fine crystals silver cyanide fall out, When this reaction 
carried out gas cell fine crystals silver cyanide are formed. Coarse crystals silver cyanide are 
obtained when precipitation carried out from more concentrated solutions such cases the 
cyanide anion content should not less than 


Organic reagents high sensitivity and specificity are widely used qualitative and 
quantitative analyses. the presence cupric acetate which forins a-blue precipitate 
the oxidation products ine with solution one the organic used for micro- 
reactions for Similar precipitates are given ne, and hydrocerulignone [3]. 
These reactions are not specific, since they also form crystalline precipitates the presence 
agents Recently metal-organic compounds have started coming reagents 
(triphenyltin and benzidine etc). 


During study the analytical properties certain amino compounds 
established that they could used analytical reagents for anions. These compounds form characteristic 
precipitates with various and study crystai form and certain other 
constants the prescace absence anions can The reactions which 
Organic co:npounds and the amons proceed follows 


tates formed interaction with these organic compounds microgram quantities and fractions 
the test anion can detected drop solution, The present article the result our 
studies reactions between certain mercury organic mer- 
compounds prepared aromatic amino compounds methods the 
were 


the compounds tested the following gave crystalline precipitates with 


aminophenylmercutyacetate 


The experimental procedure was follows; drop the test cyanide solution was placed 
object glass together with drop freshly prepared saturated solution the mercury compound 
water 5-10% acetic acid, and the formation crystalline precipitate observed under the 
also with and with some other anions, that the presence these anions 
the reactions for cyanide not order increase the specificity, the reactions were carried 
gas cell. However, even these conditions some the reagents listed were still 
Thus, gave comparatively highly sensitive reaction for 
cyanides solution (0,1 CN) but did not give crystalline precipitate the gas cell, nitro 
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only detect the latter presert amounts not less than 


phenylinercuryacetate, and tolutdine form crystalline compounds both with 


dilute solutions and with amounts gas cell, ard can therefore used 
for the specific detection 


The table below some the results the which are 
formed the solutions the use gas cell) with these three 


TABLE 
Crystal form Plate, rosettes rosettes, rods rosettes the form 
snow flakes 
crystai 


Wher the reactions are out gas cell the sens tivity and excess 
the ions the test solution, the reactior somewhat. drop the test solu- 
tion or. the bottom gas cell drop iead acetate was added the effect the 
was thus eliminated, ard the was mixed drop 10% acetic ac'd, The-cell was 
sealed with cover the iower surface which drop had placed. 
after which the ceil was the object stage. The formation precipitate crystals 


was Observed ir. the upper drop stop, The time the reaction took not exceed 


The are precipitated the edges the drop reagert differ 
appreciably from the precipitate. The form colorless parallelograms 
Ogram (Figure 2), essential note that the drop very slowly the gas cell and the 
reagent crystals observed removal the drop from the cell. 


aqueous acetic acid solution cy- 
anides ihe gas cell form precipitates consisting plates, and rosettes, with 


All the photographs were taker. magnification 100, magnification 450. Plate, 


ratios with other antons are the same for reactions with 
acetate, with the exception reactions the presence presence 35-fold excess 
compared with does interfere with detection reagent separates out the 
form bunches fine colorless needles out along the drop edges (Figure pleochroism 
the reagent crystals very weak yellow red and the extinction angle the crystals 


highly sensitive and specific reagent for cyanides since 
aqueous solution does not form crystalline precipitates with any orher anions This reagent 
can consequently used for the detection cyanides solutions containing excess other antons and 
can used with even greater success for the detection gas cell, The precipitate crystals 
consist colorless rosettes like snow-flakes with sizes (Figure 6). The identification 
for reactions carried out gas cell while the Limitirg Concentration 
interferes with the detection such cases drop 10-15% lead acetate should 
added drops test The solution then centrifuged when ready for testing for 
The ratios when gas cell not used (for are follows. 


reagent drops the fine colorless rods anu (Figure 7). 


organs animals which had died from KCN 


detected liter smoke from certain type and also wher tests were made out under pro- 
duction conditions baths containing KCN. means gas cell techn:que 
the and heart white rat poisoned with 2.5 


SUMMARY 


Three reactions are proposed for the detection are 
anides Some crystallooptical constants are given for the crystals formed. The Limit 
only takes 5-10 minutes carry out 


2-toluidine-4 used for the detection cyanides The 
affect the results 
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THE ANALYTICAL POTASSIUM MANGANATE 


Zevgorodny 


Quantitative manganate permanganate when they occur 
based the process 


which sometimes called the hydrolysis, Walde and Schuh furst proposed that this reaction 
could used for analytical purposes. For this end the test solution treated with CQ, until MnO, ceases 


phate 


has been that the reaction proceeds follows 


Total manganate ard pe:marganate are first determined anothe: the oxalate 
Sokolova decomposed the with potassium 


When the has been filtered permanganate solution then also determined 
the Oxalate method According Centnerszwer who checked the CO, method reaction (2) only 
when there five times more than there excess the error 
ation can much 50%. This concluded that the absence when only 
panied formation oxide and not dioxide 


Centnerszwer proposed that the manganese decomposed with H,SO, (10-15%) and 
depending the content the solution, calculate the analytical according (2) 
necessity using two equations for the results real drawback the 


the use comparatively concentrated solutions 0.2 and 0.5 must also 
lead additional error which considerable, 


order find out what are the optimum conditions for the analytical application 
ganate the author the present article experimentally the bisulfate, and 
The manganate used for was prepared boiling 0.2 with 50% 
The test mixtures were prepared before each determination pouring into 250 standara tlask measured 
amounts and solutions respectively and the solutions made standard volume with 


The procedure adopted was follows the manganate-permanganate was 

treated with the respective reagent decompose the The solution was then filtered free from 
means No. sintered filter the precipitate was washed free permanganate with 

warm water and dissolved 0.1 containing H,SO, warming, Excess oxalic acid was determ- 
ined means permanganate, The filtrate containing the permanganate solution the original 
and that formed during the reaction was transferred 250 
standard flask and made the mark with water. This permanganate was also determined the oxalate 
method using aliquots. The analytical results were calculated follows. From follows that the 
oxygen equivalents mols manganate correspond the oxygen equivalents the mols 
Consequently, multiplying the number mols (0.1N) used for the MnO, 
and the titer for 0.1 0.004928 can find the amount manganate the aliquot taken. 
order the amount permanganate the reaction, the value found for the 
content divided 1.871. This determined from the ratio. 


The permanganate originally solution before reaction determined subtracting the 
amount formed during the reaction from the total amount permanganate contained 
the filtrate, From the results obtained, which are given Table that satisfactory results 
are obtained only when the solution contains not less than mols permangarate/mol manganate 
and not times indicated. 


TABLE 


_Amount taken Molar ratio found Method used 
0.0492 0.1368 3.45 23.40 0.1270 715 CO, 
0.0492 5.07 7.15 0.1964 
0.3684 9.34 0.0483 0.81 CQ, 
0.0492 0.4402 11.15 0.53 0.4385 0.38 CO, 
0.1082 3.16 0.0328 23.18 0.0993 
0.0369 0.0359 2.71 0.2198 
10.01 0.0367 0.43 0.34 


noe oOo 


The use only equation tor the analytical results did not give satisfactory 
sults; the mean errcr amounted analysis solutions manganate not permang- 
anate was shown that this case the amount and MrO, formed agreed with the values calcul- 
ated theoretically from equation(1). Thus when MnO, (40 ml) was decomposed with 
0.0284 MnQ, and 0.1037 were obtained the theoretical values were 0.0284 and 0.1041 
respectively 


These experiments showed that Centnerszwer was wrong about the above mentioned scheme. 
Apparently, the source error,during solutions where the ratio permanganate 
ganate less than the formation the which vary between Mn,O, 
colloidal form might also affect the the determination adsorbs man- 
ganate preference the the higher oxides indicated above accepted 
being probable, then the preferential adsorption can accordance with the Fajans- 
Hahn the formation insoluble manganese manganate. 


When there considerable excess apparently the relative amount adsorbed 
the precipitate decrcases order confirm the relation obtained method additions was 
adopted which known amount permanganate solution known was added before carrying 
out the decomposition The amount permanganate added was determined froin the color 
the test Requisite amounts permanganate, indicated Table 2,were added solutions 
the same concentrations given Table which the molar ratio permanganate manganate was 
less The results obtained were completely satisfactory. 


Thus, adding the necessary amount permanganate the test solution, possible analyze 
solutions containing any ratio the analysis takes half hour, 


This was also applied the ferrocyanide method analyzing solutions manganates and 
permanganates when both were present simultaneously. 
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TABLE 


New ratio Method used 
(molar) 


Found 


SUMMARY 


Methods for the analysis manganate-pe:manganate solutions which are based hydrolysis 
the manganate have been checked and the limits application The correctness the 
generally accepted scheme for manganate hydrolysis was 


postulated that the error the determination manganate cases where there 
relatively low concentration permanganate can formation oxides intermediate between 


has been shown that preliminary addition known amounts permanganate test solutions 
enables solutions containing any ratio the components analyzed fairly accurately. 
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COMPARATIVE EVALUATION REACTIONS FOR BISMUTH 


CARRIED OUT TRITURATION 


Far East Branch the USSR Academy Sciences 


Flavitsky recent years. number Soviet research workers have shown, 
qualitative chemical analysis involving the use methods enable the majority elements 
practical importance determined their salts. and certa:n ores, The speed with which the 
method can carried out and the extreme the make these methods ideal ones for 
geological parties under field cond:tions This has not cested 
ores various types, and the and the have not been established 
clearly they should have, Thus, [3,5] four examples reactions for bismuth 
hexathiocyanate chrom:te without any the different reactions, 


Reactions with sodium are specific for which often present 
lead ores bismuth. gives The react.on bismuth with ammonium thiocyante 
not specific the presence because the necessity reducing trivalent with 

The fact that these individual have dealt with enough the wide use the 
method and its adoption for field testing 


The aim the paper check the applicat.on for bismuth 
which are out samples galemite ard other type. and work 
Out the conditions for which the will most sensitive and 


The ore tested was polymetallic ore and bismuth contained lead. 
copper, antimony, manganese, magnesium and other 
Some samples contained corsiderable amounts 


all the tests bismuth was determined us:ng the samples 
galenite containing bismuth was determined 


Preluminary experiments showed that does rat ensure complete decomposition the mater- 
1al with the formation white colored salts, Decomposition H,SO, was particularly unsatis- 
factory, even after two treatments undecomposed and had materials were 
accordingly successive treatment with HNO, and 


Table shows the advantages galenite the two acids, The the bis- 
muth determination increased the presence bismuth, the color the product affer 
ation with Na,S,O, which depends the bismuth cohtent varies from weak yellow 


Four reactions for bismuth were tested with. ammonium 
thiocyante. sodium thiosulfate and 


Reactions with Pyrogallol 


0.03 galenite was treated porcelain beaker with the acids and after evaporation 
the residue was triturated with crystals pyrogallol. According the reaction products should 
colored pale the test samples galenite and the other ores the the reaction products 
varied from pale violet dark violet and only wetting with water did the change green occur and 
that only some instances, the majority cases, wetting the product with water led blackening, 
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TABLE 


Bismuth content 
the test samples 
fraction 


Color the reaction product with Na,S,O, after decomposition galenite 


units 1.24; from blood-red dirty-grey from brown blood-red 
tenths 0.86 blood-red lesser intensity 
hundredths bismuth not detected 


Reactions with pyrogallol are therefore unsuitable for qualitative determinations bismuth 
galenite and the other types ore 


Reactions with Ammonium Thiocyanate 


the presence trivalent iron the mixtures were colored reddish-brown, Isakov recommerded 
that during triturations small amount crystalline Na,S,Oy 3H,O added the ammonium thiocyanate 
order reduce the iron, when this was done the reddish-brown color disappears while the yellow 
color ammonium thiocyanate appears. Since thiosulfate acts reagent for silver used another 
reducing agent for which does not give color with bismuth, silver, the other elements, 


TABLE 


Bismuth content the test samples 
fractions 


Color after trituration with 


units galenite intense orange blood-red some- 
times with grey 
1,12 shades, 
tenths 258 from blood-red, from orange-ted, 
less intense less intense, 
grey-yellow light-green shades. 
0.011, canary- times with dirty- sometimes with 
ore 4.2; 11.4 yellow shades violet and green 
0.014,0,038 
0.005; 0.008 times withgreenish less intense, 


Reactions with ammonium thiocyanate the presence sodium sulfite are characterized 


fair sensitivity and specificity (Table this method 1.37 can detected 0.03 
test 


Reactions with Sodium Thiosulfate 


The test. powder mineral ore after treatment with HNO, and H,SO, and evaporation was tri- 
turated with 1-2 crystals sodium appreciable color was 
mediately after doing but gradually, standing the air, pale yellow color appeared which 
quickly changed into stable blood-red color, Table shows that these reactions with sodium thiosulfate 
are not sensitive the reactions with ammonium 


Reactions with Ammonium 


The powdered mineral or.ore after with ‘the acids was triturated with 1-2 crystals 


ammonium hexathiocyanatochromite, the presence bismuth red-orange color develops because 
the formation 


checking this was observed that the red-orange color can masked shades different colors 
from violet green, Because this change from color another not very clear cut, the reaction less 
than the reactions with ammon:um thiocyanate and sod‘um 


comparison the results obtained the last three methods given Table 


The reaction with ammonium thiocyanate can used for the detection 
bismuth polymetallic ores and products obtained treatment these ores, since the color intensity 
Orange yellow) depends the bismuth content the aliquots, and not masked other colors, 


SUMMARY 


Comparative tests have been made for bismuth using trituration technique 
with pyrogallol, ammonium thiocyanate, sodium thiosulfate, and 


has been established that the most sensitive reaction fo- bismuth the one with ammonium thio- 
cyanate; the intensity the yellow produced dependent the bismuth 


better use sodium sulfite and not sodium thiosulfate (as recommended for the re- 
duction trivalent when using thiocyanate for the detection bismuth. 
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DETERMINATION VAPORS FLUOORGANiC COMPOUNDS AIR 


State Scientific-Research Institute industrial Hygiene and Occupational Hazards, Leningrad, 


Analysis small amounts highly volatile and gaseous fluoorganic compounds presents considerable 
difficulty, 


The special characteristics fluoorganic compounds special techniques for their analysis, ard 
several the conventional methods used for other halo-organic compounds are not applicable. 


Thus, determinations means the lamp method which have used for the analysis number 
halogen compounds are out the question, because the the lamp giass attacked during 
combustion. Decomposition fluoorganic compounds metals impracticable because the effect 
the salts formed the subsequent the fluorine The normal method.of 
thermal calcined porcelain tube also excluded because reacts the walls the 
tube. 


Analysis micro-amourts fluoorganic compounds compl cated further sufficiently 


The most expedient method for determination small amounts elements chemical means the 
colorimetric Fluorire however rot give colored and the usual colorimetric method 
for fluorine based the degree which the color metai complexes weakened inter- 
with [1-9], Naturally, methods based th.s principle are not adequately accurate sensitive, 
since measurements the small extent color colored backg:ound are extremely 


Further, the known reactiors with colored complexes are themselves extremely-vartable with 
respect and the salt compos:tion the 


All these drawbacks led seek for new methods anaiyzing low fluoorganic vapors. 


During our which directed working and accurate settled 
using this technique, seemed for the reasons adduced above, estimate its and not 
its fluorine content, Such approach was because already had method for 
and preliminary results the possible diffusion silicon” trom the heated quartz tube were 
favorable. 


After testing some volatile compounds became convinced that had hit the right 
method. 


Tests were catried out apparatus consisting tubular oven for high temperature 
transparent quartz tube diameter and 0.5 meter length, and micro-absorption bubblers the Polezhaev 
type [see was absorbed with water, 


aliquot the fluoorganic compound small was cooled ice and connected 
the quartz tube. two micro-absorbers, each which had been filled with distilled water, were connected 
the other end the When the temperature the oven had reached 900°, the tap the tube connecting 
the compound was opened, and the vapors slowly through the system means aspirator 
which could draw air through the rate liters per When liters air vapor had been passed through 
the apparatus, the absorbers were replaced new ones and liters pure air swept through, While this was 
being done, the cold end the quartz tube was placed near possible the combustion zone, order 
ensure complete vaporization adsorbed 


Silicon was then determined the absorption sofution the color formed formation the blue 
complex, solution from each absorber was separately transferred flask 
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glass and diluted water accordance with concentration determined 

scale. ml-of test solution measured into the colorimeter tubes, 

drop 0.1 and 0,1 molybdate* were added, and 

after shaking allowed stand for minutes for the color yellow silicon molyb- 

date complex develop. theend this period tartaric acid and 

0.1 freshly prepared ascorbic acid solution were added, After min- 

utes, the intensity the blue color was measured comparison with set 

standards containing amounts chemically pure sodium silicate treated 


The which was used for preparing the standard series 
0.02 


The series used are given Table 


Results the tests the weights below fluoorganic 
compounds are g.ve 


TAPLE TAELE 
order simulate 
the actual problem —deter- 


Standard Amount Amount Amount 

6.6 6.70 101.5 the experimental conditions 
0.06 0.0006 3.94 1.8. 1.65 were modified carry out 


0.13 
0.25 
0.38 


0.0023 3.75 8.0 95.6 centrations the vapor 
3.62 the gaseous 
0.75 0.0070 3.25 weight whicr. had been previously determined, was introduced into 
0.88 0.0082 flask fitted with ground glass stopper with two tubes short 
0.0093 3.00 ard The taps the outlet tube claed and slight 
heating the substance was vaporized. The 9-liter flask was then con- 
nected whereby the mixture plus vapor could expelled from it, This was achieved 
Passing saturated NaCl the NaCl solution was fed siphon from measuring cylinder, 


All the other exper:- TABLE 


and subsequent deter- 


mination were the same 500 0.86 0.765 
the first series, 300 0.48 0.48 0.335 


conducting the tests 100 0.16 0,153 0.428 


this way was possible 
measure Out very small 
substance into the gaseous 
phase and study the best 
methods for testing and subse- 
quent treatments test 


100 0.16 0.153 0.153 

0.08 0.076 0,084 
500 0.457 0.57 0.076 
500 0.428 0.069 0.068 
300 0.274 0.23 0.069 0.065 
150 0.137 0.135 
150 0.137 0.160 

The tesults Table 100 0.0915 

show the agreement between 100 0.0915 0.088 
amount sample taken and amount 
actually and also the the results, 


Since possible that may present the air well the vapors volatile compounds 
18.8 chemically pure ammonium molybdate was measured into 250 flask, dissolved water, and 
H,SO, added and the volume made the mark, 


carried out independent series determinations which the entering the oven was first 
sucked through NaOH, experiments which the mixture was not scrubbed with NaOH 
but which all other conditions were identical showed that dilute NaOH quite suitable absorbent for 
Table shows, 


SUMMARY 


method has been worked out for the determiration vapors fluoorganic compounds air, 
based the combustion the substance quartz tube 900°, the formed absorbed water and 
determined colorimetrically via silicon means the silico-molybdate complex, The air removed into 


evacuated gas pipet bottle and forced into the combustion apparatus means saturated NaCl solu- 
tion, 


present addition fluoorganic compounds, the vapor-air mixture passed through gas 
scrubbers filled with dilute NaOH before the combustion furnace. 


This scheme analysis for and gaseous fluoorganic compounds should capable applica- 


Because the large variety compoundsand their irdividual characteristics, however, 
would better carry out check each one individually, using concentrated material, 
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p-ANISIDINE SENSITIVE REAGENT FOR CUPRIC CATIONS 


Kh, 


the methyl ethe: p-aminophenol solid which melts 57° and boils 
dissolves readily organic solvents. but not soluble water, Aqueous solutions are the most 
stable, Solutions organic solvents rapidly brown the aqueous solutions can stored 
sithout any significant change (in dark bottles) for 3-5 months. Aqueous solutions were used most the 
periments described below. 


p-Anisidine, like other amines, gives number changes reaction with cupric cations, 
Experiments have that the character this reaction changes the presence alkali metal halides and 
thiocyanates, mixtures the with these compounds were also tested. 


2-3 drops reagent solution are give the reactions with 0.1 solution 


When aqueous solutions p-anisidine react with yellow-green precipitate initially 
tration are colored violet color. addition formed, The yellow-green 
precipitate formed addition drop acid also color, The sensitivity the 


The reaction different when reagents used: such cases. dark red pre- 
cipitates formed the cupric solutwn while the solution becomes cherry color when 
the cupric concentration low. The. precipitates solutions) keep color for 10-15 hours, and 
hardly change all when heated 100°. The colo: the precipitates solutions removed addition 
ammonia, pyrophosphates and addition large excess mineral The sensitivity the 


. 
interest note that the “chloride” reagent only gives effect when there excess 
chloride Tue g:ves fairly definite reaction but this must also done the 
presence large excess bromide 


have showr: that the the reaction for cupric not even the 
50-fold amount Co, Ag. Ce, Pb, and fold amounts and Hg. Greater amounts 


For qualitative detection the presence and the absence oxidizing agents the 
masking action Naf used. the test solution added saturated solution NaF and few drops 
reagent. the presence cupric tons the solution red-violet color, large amounts 
cupric are present, dark red precip:tate formed. The reactions are best carried out neutral 
weakly acid medium 6.8-6.9. 
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METHOD FROM THE 


that one exact number tumes more the therefore took two weights that 
2m, and dissolved them volumes water. equal amourt was added each 


both vessels was equal. 


(3) 
mula (3) are adduced below 


The positive errors both examples are explained case formation 


Received 


Korenman did not out that whole all the examples however was equal 
two. 


CRITICISM 


Reply Babko's Criticisms the Article, Quantitative 
Determination Trivalent iron with Anal, Chem, 280 (1952) 


Since our work original nature and includes new direct method for the determination 
which was postulated that new, complex iron compounds were are glad the opportun- 
ity discuss the problem are accordingly for the chance reply criticisms this question, 


however, are not valuable contribution the discussion, particularly view 
his far-from-scientific way putting forward his views, turning the basis the criticisms made, we, 
our part, have the following say. 


First all, fundamental observation that the electrode which used was the wrong one, 
connection with which reproached for "disregarding the fundamental theoretical postulates 
theory potentiometric for the reasons, 


Babko suggests that should have used standard electrode electrode whose potential depends 
ina way the concentr.ation one the reacting ions, the electrode the system 
This however. well number others (including the quinhydrone and the tron 
electrode) were studied before decided use the Pt/ Pt-black electrode for the potentiometric 
titration *with borate. According our results, both electrodes gave similar results for the titration. 
but since the smooth electrode required 5-10 m:nutes for the established, while the 
black took only one minute and seemed more sensitive, decided use the latter, The 
behavior the electrodes our system can represented follows. solution salt always 
contains traces solutions salts are oxidation-reduction The rmeasurement 
determined the one hand decrease the during the process which they 
are gradually linked into fairly stable complex compounds, and the other hand oxidation 
aerial oygen adsorbed the The excess borate added after the equivalence point creates 
alkaline medium that the Fe(OH), takes adsorbed from the platinum electrodes form 
sharp potertial jump occurs. completely analogous picture has been observed smooth 
electrode the system order show that the concentration the solution actually 
affects the electrode potential, potentiometrically with borate the presence various 
amounts and also measured the the electrodes addition amount 


main objection therefore removed, 


With regard other criticisms say that some his assertions contradict facts that are well 
known chemical literature. 


Thus, Babko affirms that coordinating ion leads formation more stable complex com- 
pounds, while our results agree completely with the conclusion Babko and coworkers who determined 
the instability constants number complex iron compounds, from which was obvious that with increasing 
the coordinating ion the stability the complex compounds decreased Babko and 
article, 


Phys, Chem. 11, 473 (1938) 
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got similar results. 


The appearance during titration with borax addition excess drop 
borax after the equivalence point explained the fact that solution the order 


concentration far greater than the essential for the precipitation basic 


Babko without any foundation did not determine the the solution, did, 
however, carry out series determinations which-we were unable publish because lack space, ‘In 
the present reply, however, have adduced curve shoing changes during titration with borax, 


Babko also pointed out that drawback that only gave values AE/DA instead the 
values the potential itself, Surely must aware that there are three graphical methods presenting 
the results potentiometric titrations which are equal value; (1) 
chose (1) (which not included the published results) and (3), (3) has 
Our deserves attention particularly those cases where large 
potential jumps are not 


Babko also queries the dissociation constant boric acid, although 


the value for this constant given both classical and 
Babko doubts that obtained five complexes, Apparently does 
not understand that only the first two jumps that characterize the 
ron borate complexes while the other three indicate the 
progressive decomposition the complexes with the formation basic 
salts: this confrmed the results Table the article 
From this table should clear any ore precisely how the com- 
plexes gradually decompose, and how many BO; groups are contained 


mediate jump has also been observed the titration aluminum 
0.1N salts with borates, and not only with borates but also with NaF 

incomprehensibie why Rabko the method adopted, 

each case does not give basis for his objections, have based 
Our conclusions results and not some preconceived belief unbelief them, 


say; one agree with opinion that during titration with borate, formation basic salts and 
ferric hydroxide then titrating mixture and and taking into account the 
products the respective hydroxides, should precipitated followed This 1s, 
however, complete titrated first possibly forming basic salts and 


Cu(OH), (solubility product while only titrated atterwards formation soluble 
complex compounds, 


Moreover, colloidal solution basic salts during first titration 
stage ions with borate because observed similar type titration not only during titra- 
tion aqueous but also water-alcohol solutions and also its complex ferric- salicylate, acetate, 
fluoride, and thiocyanate, respectively. addition, one point out for information that even when 
obviously colloidal solutions are formed during volumetric reactions, then, opinion, intermediate 


complexes are first the composition which become more complex with time and leads the formation 


Notebook. 493 (1952) 


Rabko accuses not deterinin ing the equilibrium concentration boric acid which essential 
for calculation the constants the complexes, would interest know why Babko 
decided that did pot use this value, our calculations the instability constants the complexes 
naturally could not but the concentration boric since the value the 
concentration essential for the calculations, could 
not, however, put all these calculations our paper because the amount material required would 
sufficient fill article own, Moreover, the very nature the article printed, the con- 
clusions drawn from them and not the calculations such which are interest, the editor pre- 
pared print the caculations they are welcome have them any time, 


The cryoscopic method served purely confirmation complex formation during interaction 
between and borate. rather too insistent about neglect the elementary rules 
evaluating .he accuracy which curve was drawn the basis observations, necessary 
note that the tabulated are not the results one experiment but are the means whole series 
replicate determinations, which the usual 


consider that what have said above disproves observations the nature the work, 
and particular his about the unsuitability the electrode which conclusion that 
the work little value occasions surprise, since his remarks the author subjects criticism only 
ual sections the work and keeps quiet about number other important aspects the work which are 
very for understanding the nature the work 


passing, should like note that the moment are studying compounds similar type 
and the results obtained over and over again the participation the 
sphere the complex, equally with other 


critique methodolgically incorrect, since imposstble the basis the questions 
which has taken draw conclusions the incorrectness aspects the work which does not 
understand, 
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YU. CHERNIKOV 


Recently Professor Yu, one the outstanding specialists analytical chemistry, 
Stalin Prize Winner, and Doctor Chemical Sciences, celebrated his 60th and the 30th year 
his scientific activity, 


devoted most his attention, and still does, the the analytical 
chemistry the rare elements, This branch analytical chemistry one the most complex and one 
the least studied. The exciting development industry the Soviet Union, particular that the rare 
elements constantly requires analysts develop analytical methods for the raw materials, the manufactured 
products, and also methods phase control, 


the first years his scientific activity has strenuously struggled solve these piob- 
lems, One the lines along has worked the development and practical bases for 
the determination small amounts material. For this purpose has very successfully used colorimetric 
methods involving the use various organic reagents such dithizone, diethyldithiocarbamate, hydroxyquin- 
Oline, which ensure the highest sensitivity, accuracy and number other 
methods analysis has been widely developed under his leadership, electrolytical methods, 
potentiometry, 


The methods analysis developed have been widely used not only laboratories 
working the rare elements but also ferrous and laboratories, 


During his many years analytical chemistry Chernikov has educated many talented young 
ists this His students have defended many theses gieat scientific and theoretical 


member the Commission Analytical Chemistry the USSR Academy Sciences, and member the 
Scientific Society the Vernadsky Geochemical and Aanlytical Chemistry institute, also the 


work the Anal, Chem, 
was awarded Prize 1947 and the Order Lenin 1951 for his work, 


~The Analytical Chemistry the USSR Academy Sciences and the board 
the Chem, hope that will able continue his successful and fruitful work the 
development analytical chemistry, 


UKRAINIAN CONFERENCE CHEMICAL CONTROL THE 


METALLURGICAL AND METAL-WORKING INDUSTRIES 


conference analytical chemists orgarized the branch the Mendeleev 
All Union Chemical was held Dnepropetrovsk from the May the 4th June, 1952. 


The 277 delegates who the conference came from regions the SSR, from 
etc. The delegates represented factories ard scientific research, educa- 
tional and rumber scientific reports devoted basic chemical control 


the developmest analytical methods with the development indus- 
try and increased demands for umproved metal quality was 


Babko demonstrated the prio: scientists the development colori- 
metric analytical methods and applicutiom production control, gave brief review methods 
ferrous and non-ferrous metals, formulated basic problems further develop- 


The recessity critical examination the methods used for and phosphorus 
metals and ant:mony and arsenic metais was noted, 


Statistics which she explained how work out results and evaluate them accur- 
ately. She showed means many examples that using mathematical statistics possible calculate not 
ard establish the presence systematic errors which determine the correctness the 


Guskinskaya gave suitable tables for getting the treatment only relative- 
number which characterize the observed phenomena the same accuracy the more 
complex classical methods mathematical statistics used hitherto 


the Application Methods for the Slags and Ores” showed considerable suc- 
cess developing spectral methods the USSR and its application production control, 


The report dealt with work carried out Dnepropetrovsk State attempts introducing 
methods quantitative spectral analysis into the work factory laboratories the Dnepropetrovsk and 
Zaporozhe method has been developed the authors for the analysis copper. 
Manganese, magnesium, ard silicon methods for the analysis 
rustless steel, slag etc, also the methods were tested apparatus Russian make 
and have been into production, 


Nechaeva Ya. Orlova Metallurgical Factory, Dnepropetrovsk) read 
paper “The Determination Non-Metallic (Slag) Ferrous which included description 
improved method for studying non-metallic inclusions, the method, the apparatus which 
used for the individual separaticn the unstable manganese compounds the anode residues The 
method for the removal ferric oxide was also Photocolorimetric were used for the deter- 
the chemical compositions whole series stable non-metallic inclusions, The importance 
methods for the study non-metallic inclusions metals was demonstrated, well the advan- 
tages methods cornbattirg flaws metal ingots and finished metal products. 


Gurevich Metals, Kharkov) his report Methods for the 
Inclusions and Gases Carbon Steels", stated that electrolytic methods are the most 
complete and reliable methods for the metallic and non-metallic phases, The author dealt with 


inclusions inanganese removal sulfur inclusions manganese and iron, the removal fer- 
rous Oxide from the determination non-metallic inclusions stable dilute HCL, 
The suggested method for the removal non-metallic inclusions from carbon steels based lowering 
the acidity the electrulytic bath used for 


Determination Steel with without Preliminary Removal gave details the 
method they used the photocolor:metric determination aluminum using new reagent synthes- 
ized Soviet The method has very great advantage, viz., the possibility determining aluminum 
the presence many other elements. The method has been introduced into factory practice, 


Reports were workers the analytical section the Dnepropetrovsk State University the ap- 
Plication photccolorimetry metal ard ore 


with the use titration for the analysis dolomites and lime- 
stones and the study the reactions magnesium, calcium, and other metals; 


Vas:lerko devoted his paper the application photocolorimetric methods the 
analysis metais and proposed method this type for the determination manganese carbon 
steels, and low alloy steels ard also proposed for the determination iron copper and 
alloys, The results were compared with results spectrographic and gravimetric 
methods also with tests and gave satisfactory 


Sedyuk suggested method fo: the nickel and cobalt manganese ores 
problem interest Nickel determination based its separation from manganese 


electrolys with subsequent determination with dimethylglyoxime alkaline 


lytic method fo: testing steel for intercrystalline corrosion.” critically examined existing methods determin- 
ing intercrystalline and proposed rapid method for determination, 


The papers were also read. 


Analysis Martensite and Foundry (F. Druzhinin-Stalin Factory, 
Stalino); Determination Chromium (V. Begma and Zhuravskaya-Karl 
Exchange Resins) for the Determination Boron Alloys Certain (Ya, Degtyarenko, 
Lvov “Determination Slag Basicity Means Basicity (S. Tarashchan- 

carbazone and its application for the Determinationof Zinc and (A. Grzhegorzhevsky, 
Dnepropetrovsk Metallurgical “Metallic Laboratory Tests for Ores and Other Materials®, 


(N. Rog “Organization Work the Star, Factory Chemical 


papers were read all the confernce, the papers representatives and 
members Scientific Research 


The conference established that Soviet analytical chemists have achieved considerable successes 


organizing work factory chemical laboratories, and ihtroducing advanced physico-chemical and physical 
methods production 


New volumetric, colorimetric and other methods have been developed various instit- 
utes, factories, and mining laboratories which can widely used practice. 


the end the conference the participants unanimously adopted resolution which detailed recom- 


mendations were given for improvements analytical The successfu! realization the 
resolutions the conference must carried out all analytical factories.and institutes the 


Soviet Ukrame, who can contribute greatly the fulfilment Comrade alin’s plans for building communist 
society. 


212. 


Microcrystalloscopic 


mercury cyanide, 


(in acetic acid solution) 


a’y 
> * 
r + “ake. 
>- 5, BSS: 


t 

? 


ae 


acetate, 


Reactions for Cyanides (page 185) 


cyanide (in aqueous solution), 


acetate,. cyanide, 


Thermal Analysis with 
Registration the 
Volume Gas 


Evolved (page 


Fig. 


ENGLISH TRANSLATIONS RUSSIAN CHEMICAL 


CONSULTANTS BUREAU publishes complete English translations the 
following major Russian chemical journals, yearly subscription basis: 


JOURNAL ANALYTICAL CHEMISTRY THE USSR 
Six issues per year. Translation began with Vol. per year 


JOURNAL APPLIED CHEMISTRY THE USSR 
Twelve issues per year. Translations began with Vol. XXIII per year 

JOURNAL GENERAL CHEMISTRY THE USSR 
Twelve issues per year. Translation began with Vol. XIX per year 


BULLETIN THE ACADEMY SCIENCES THE USSR, 
DIVISION CHEMICAL SCIENCE 


Six issues per year. Translation began with the 1952 per year 


COLLOID JOURNAL (USSR) 
Six issues per year. Translation began with Vol. XIV per year 


The price includes cross index each volume the English 
translation. All tabular material, diagrams, photographs, etc., accurately 
reproduced. Translation cover-to-cover. Each issue mailed 
subscribers upon publication. 


COMPLETE TRANSLATION ANY SINGLE PAPER 
FROM ANY THE ABOVE LISTED JOURNALS 


TRANSLATIONS ANY TECHNICAL MATERIAL— 
FROM ANY LANGUAGE: 


; 


Accurate, intelligent, knowing interpretation the original paper into 

English, bilingual specialists all technical and scientific 

fields. Prompt service. Exceptionally low rates, made possible our 
large-scale translation publishing program. 


FRENCH 
from English, $10.00 per 1000 words 


other rates upon request 


ea 


usr 


CONSULTANTS BUREAU, 152 West 42nd Street, New York 18. N.Y. 


